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How and why do firms interact with and benefit from regionally based sources of knowledge? Although firms increasingly search and source knowledge worldwide and many are inserted in global production and knowledge networks, there is a refreshed interest in the economic geography literature on the interplay between firms´ innovative efforts and regional specific assets. Combining insights from management studies and economic geography, the article presents and explores a theoretical framework linking regionally based knowledge assets with exploration and exploitation efforts of firms, which are increasingly achieved through collaborative networks. The paper argues that the potential of firms to benefit from those localized assets is dependent on the interplay between two moderator effects: firm absorptive capacity, at the firm level, and institutional and organizational infrastructure, at the regional level.

Since the seminal work of March (1991), a growing body of literature in firm strategy has been stressing the decisive relevance for firms of pursing exploration and exploitation in order to remain competitive in the long run (Benner and Tushman, 2003; Floyd and Lane, 2000; Gibson and Birkinshaw, 2004; He and Wong, 2004, and many more). Different as these studies are, one common issue is the consideration of exploration and exploration activities within a certain organizational boundary, namely corporate, firm or business unit level within an organization.
Yet, a growing literature is stressing the role of strategic alliances towards inter-firm networks as privileged strategy used by firms to simultaneously explore new knowledge and exploit present capabilities (Nooteboom, 1999; 2004, Gilsing and Nooteboom, 2005, Lavie and Rosenkopf, 2006). Knowledge search efforts towards sources external to the organisation are present in recent extended conceptualizations of exploration and exploitation (Sidhu, Commandeur and Volberda, 2007), being increasingly difficult to speak in exploration and exploitation strictly within the firm borders. Open innovation concepts, progressively adopted by many firms, not only for radical discoveries but also for adaptability and product development, depict this reality. Internal R&D efforts are increasingly tangled with external capabilities and competences - “… the role of R&D extends far beyond the boundaries of the enterprise” (Chesbrought, 2003).
Literature on international firm strategy (e.g., Doz, Santos and Willianson, 2001; Berger, 2005) has also implicitly and explicitly acknowledged the relevance for firms to be inserted in global knowledge networks to foster their own exploration and exploitation capabilities, but, interestingly, this interest has come associated with a research agenda of economic geographers towards the understanding the role of localized assets in firm’s innovation and competitiveness (Bathelt, Malmberg and Maskell, 2004; Henderson, Dicken, Hess, Coe and Yeung, 2002; Ernst and Kim, 2002). 
The approach of Doz et al (2001) provides a bridge between the two apparently paradoxical realities through the conceptualization of meta-national firms. Unlike multinationals that explore new competences in their home region and exploit it worldwide, the meta-national strategy of a firm consists in exploring knowledge in different world “hot spots” (Pouder and St. John, 1996) while connecting it towards exploitation, also worldwide, of the new innovative combinations. This perspective is also visible in the work of Sidhu et al (2007), who identified and tested “spatial search for innovation” as a distinct and relevant dimension of a multidimensional construct of exploration-exploitation.
However, the management studies literature have so far given limited attention to the process of coupling between firm’s exploration and exploitation strategies and localized sources of knowledge and innovation. How and why do firms interact with and benefit from regionally based sources of knowledge? In this field, the literature on economic geography has been recently providing interesting insights, enlarging and challenging the previous work on geographical firm clusters of Porter (1990; 2000) and Storper (1997), not yet reviewed in the management literature since the work of Tallman, Jenkins, Henry and Pinch (2004). 
Cooke (2001) and Asheim and Gertler (2005), introduced the concept of regional innovation system as a regionally based institutional infrastructure (norms, values, rules, social capital, organizations) underpinning innovation and production systems in a region; Boschma (2004) analyzed the competitiveness of clusters and regions from an evolutionary perspective, and van Winden, van den Berg and Pol (2007) introduced the concept of regional assets as foundations for regional economic development. From the side of economic geography, scholars have been freshly applying different concepts from organizational studies to the study of regional determinants of firm competitiveness. Examples are the conceptualization of cluster’s absorptive capacity by Giuliani (2005) and the use of the cognitive distance construct to disentangle the concept of proximity (Boschma, 2005). However, cross fertilization between the different literatures is still rather limited.
Based on the previous literature branches, this paper elaborates on the relationships between localized regional assets, namely the regional knowledge base, and firms’ ability to explore and exploit knowledge within their boundaries (Benner and Tushman, 2003) and through networks (Nooteboom, 1999, 2004). Associated with the previous constructs and relations, we introduce absorptive capacity (Cohen and Levinthal, 1990; Zahra and George, 2002) and regional institutional infrastructure (Asheim and Gertler, 2005, Cooke, 2001) as moderators / levers of the capacity of firms to benefit from the available regional knowledge base in their exploration and exploitation activities. 
To do so, enlarging the work of Henderson et al (2002), we propose a multilevel framework at the regional and firm level to conceptualize how firms may capture value from their location in a certain region, namely the use of available knowledge in the region in order to explore and exploite. The paper provides thus new insights for cross fertilizing organization studies, firm strategy and economic geography, while contributing to the discussion on antecedents of exploration and exploitation and environmental mediators (Jansen, van den Bosch and Volberda, 2006; van den Bosch, Volberda and de Boer, 1999).
The paper is organized as it follows. In the next section we elaborate on the constructs of exploration and exploitation at the firm level, though considering the possibility of firms entailing in open innovation efforts (Chesbrough, 2003). The paper then introduces a theoretical background and conceptualization of regional knowledge base and establishes propositions with firms’ exploration and exploitation. In the subsequent section, moderators of the previous relationships are introduced and additional propositions are established. The paper concludes presenting a summary of the argument and theoretical contributions, implications for management, public policy, limitations and suggestions for further research.    
EXPLORATION, EXPLOITATION, AND THE GROWING RELEVANCE OF FIRM NETWORKS
Departing from the work of March (1991), the concepts of exploration and exploitation are still today not stable, and there are in the literature different conceptualizations not only about their meaning and definitions (Sidhu et al, 2007), but also about the way firms and organisations should achieve a balance between both. Concerning the meaning, March (1991), Koza and Lewin (1998) and many others conceptualized exploration, with some variations, as including activities towards variation, flexibility, discovery, experimentation, pursuit of new lines of business. The concept of exploitation, linked with refinement of technologies, efficiency and execution (March, 1991; Nooteboom, 2004) has been more problematic, namely in defining whether it “… refers solely to the use of past knowledge or whether it also refers to the pursuit and acquisition of new knowledge, albeit of a kind different from that associated with exploration.” (Gupta, Smith and Shalley, 2006). On the other hand, on what refers to the “balance” question, the debate has been between ambidexterity and “punctuated balance” (Gupta, et al, 2006). Benner and Tushman (2003) suggest that a balance should to be achieved through ambidexterity and simultaneous exploration and exploitation – by different sub units or individuals, depending on the scale of analysis – while other authors refer to a more strict separation in time (Burgelman, 2002) and an evolution from one stage to another (Gilsing and Nooteboom, 2004). 
Other debate relates to the organisational boundaries of exploration and exploitation. Rooted in theories of organisational learning, the literature on the interplay between exploration and exploitation has focused mainly on well bounded organisational structures, namely on the firm level (e.g. Benner and Tushman, 2003), business unit level (Gibson and Birkinshaw, 2004; Jansen et al, 2006), or, more recently, at the manager and human resources level (Un, C., 2007; Mom, van den Bosch and Volberda, 2007). However, many authors increasingly acknowledge  that firms, in their process of knowledge development and innovation gradually more work through strategic and inter organisational networks (Nooteboom, 1999; 2004; Sidhu, 2007), giving rise to a blur of the organisational boundaries for exploration and exploitation activities. Chesbrough (2003: 1), when introducing his “open innovation” concept, implicitly refers to the growing need of a network approach for exploration of new knowledge, but also for the exploitation of present firm capabilities:
“Today, though, the internally oriented, centralized approach to R&D is becoming obsolete in many industries. Useful knowledge is widely disseminated, and ideas must be used with alacrity. If not, they will be lost. Such factors create a new logic of open innovation, in which the role of R&D extends far beyond the boundaries of the enterprise. Specifically, companies must now harness outside ideas to advance their own businesses while leveraging their internal ideas outside their current operations”
These networks may take place at the most diverse spatial scales. Many of them are global and evolve trough different governance forms, like joint ventures, equity participations or corporate venture capital (van de Vrande, Vanhaverbeke and Duysters, 2007), or through strategic partnerships with excellence knowledge and research centres worldwide. For exploration of new knowledge, these are important governance modes in the pharma industry, but also in other sectors, like automotive. Moreover, some of those global networks have an exploitation rationale – firms want to locate close to different consumer and producer markets in order to get a grasp of the local tastes and market knowledge, like in the food industry, and benefit from the presence of business partners. In the most diverse sectors, firms can increasingly hardly afford to separate exploration and exploitation in time, namely due to the growing competitive pressure.
However, many networks in which firms entail for both exploration and exploitation have still a strong local/regional dimension. Nooteboom (1999) argues that proximity and local embedding are indeed ‘enablers’ for exploration networks, to the extend that it enhances trust, through shared norms and values, facilitates frequent strategic interaction and reputation mechanisms. Despite growing links with global partners, research has found that the first contacts between localized firms and global networks of knowledge is many times firstly developed trough local contacts, like research institutes or previous business partners (van Winden, van den Berg, Carvalho and van Tuijl, 2008). 
In this paper, according with McGrath (2001) and Benner and Tushman (2003) we adopt the view that exploration involves knowledge creation and fundamental innovation to emerging costumers or markets, while exploitation refers to the development of incremental innovations for existing costumers or markets. Thus, both concepts encompass innovation and learning, but through different levels of knowledge novelty and market presence. Moreover, although our conceptualization considers R&D and technological innovation as important dimensions of both constructs, it also acknowledges that exploration – exploitation activities may have important market search and development components.
Furthermore, and for the purpose of our argument, although assuming a focus on the organizational level, we argue that the evaluation of explorative and exploitative efforts of a firm should take in consideration also their related joint activities with other firms and organisations (Nooteboom, 1999). Analysing it from the perspective a focal firm, our conceptualization considers that firm’s exploration and exploitation activities are increasingly developed in close and open cooperation with other parties, in an “open innovation” fashion, and thus it is relevant to pay attention to the exploration - exploitation activities of firms based exclusively on their internal resources but also to the exploration – exploitation activities that require interaction with other parties, both for technological and market knowledge. In our analysis, the concept of firm encompasses both home based firms and independent branches of international corporations in a certain spatial location or region.  
Departing from this, we are interested in analysing how does the presence of certain assets in the region where a firm unit locates, namely specific knowledge assets, influence their exploration and exploitation efforts. To do so, in the next section we review the contributions of the economic geography literature on the topic, while defining regional knowledge base as an important asset and elaborating on its influence on firm’s exploration and exploitation activities. 
Do Regions Still Matter for Firms? On Firm Strategy and Economic Geography
The literature on economic geography has been for a long time interested in the relevance of space and localized attributes for firms´ competitiveness, and research on the links between territory, firms and innovation has proliferated in the last decade. Not claiming to be exhaustive, Clustering Theory (Porter, 2000; Gordon and McCann, 2000) and the work around Regional Innovation Systems - RIS (Cooke, 2001; Asheim and Gertler, 2005), have been some of the most influential literatures, implicitly referring to the role of space and regional knowledge assets in firms explorative and exploitative activities.
In his recent work, Porter (2000: 15) considers clusters as the most important engines of innovation and economic dynamics, defining it as “geographic concentrations of interconnected companies, specialised suppliers, service providers, firms in related industries and associated institutions (e.g. universities, standards agencies, trade associations) in a particular field that compete but also co-operate”.  In Porter’s view, clusters generate a number of positive effects for the regional economy. First, they enhance the productivity of constituent firms, through Marshallian externalities (access to specialised labour and inputs), knowledge spillovers, and access to specialized infrastructure. Second, clusters cater for innovation. Compared to an ‘isolated’ firm, cluster firms are able to perceive new buyer needs more rapidly and clearly. They are more exposed to new technologies, organisational innovations or operating possibilities. Clusters offer a flexible and effective environment to act on new opportunities: there are local partners and suppliers available so that new elements can be sourced locally, and new specialized staff can be hired locally as well. Peer pressure, finally, increases the urge to innovate. Third, clusters are the cradle for new businesses. Barriers to entry are lower than elsewhere because of the availability of assets, skills, inputs, staff and venture capital. 
The regional innovation systems literature emerged in the 1990s and was ignited by the seminal work of Cooke (1992).  It puts the development of clusters in a wider regional context, focusing on systemic relations between actors in a region (firms, knowledge institutes, intermediary organisations) with regard to innovation: “a regional innovation system is capable of supporting numerous clustered and non clustered industries” (Cooke, 2005: 1131). In this approach, a crucial assumption is that the territorial context in which a firm operates largely determines its behaviour. From this perspective, regions and clusters are considered meaningful and relevant entities that affect the behaviour and performance of its constituent firms and organisations. In a classic study, Cooke and Morgan (1994) compared the regions of Wales (UK) and Baden Würrtemberg – BW (Germany). The regions had a comparable industry structure and hosted competitive clusters (electronics in Wales and automotive/machine-building in BW). However, the German region appeared to be much more prosperous and innovative. The study showed that the German region was considerably more “endogenously generative” and this innovative capability was an important clue to understanding differences in performance (Cooke, 2001: 951). 
In this approach, the degree to which a region has an innovation system (“the extent of systemness”) can be determined by measuring innovation, networking and learning capacity. Boschma (2004) contributed for an evolutionist extension of this theoretical body, inserting the path dependency of knowledge bases in the region and institutional environments, facilitating knowledge transfer and interactive learning and innovation. In the evolutionary geography approach, a crucial pattern is the co evolution between the knowledge trajectories of firms and regions as institutional and organisational environments, stressing the intertwined relation between both.
Despite these recent conceptualizations and associated empirical work, research on management has sparsely incorporated insights of economic geography and regional attributes in the analysis of firm strategy and knowledge and innovative endeavours. One exception is the review work of Tallman et al (2004), strongly based on the traditional theoretical insights of Porter (1990; 2000) and Storper (1997) – focusing on the “untraded interdependencies” that firms may benefit from being co – located. Other management literature that touches upon geography and clusters finds evidence of the strategic dynamics and benefits of competitive clusters (Canina, Enz and Harrison, 2005, in the context of lodging firms), and Pouder and St. John (1996) recognized benefits of “hot spot” locations, but alerts for the risks for innovation of lock-in in the cluster’s environment.
Also to combat the risks of lock – in, Doz et al (2001) refers that firms should increasingly look for new and world scattered knowledge “hot spots”, stressing the explorative and exploitative benefits that firms mat take out of that, i.e., valuing the relevance of specific regional based assets for firm’s long term competitiveness. In line with the relevance of “hot spots” pointed by Doz et al (2001), and synthesizing different research schools in economic geography, Van Winden et al (2007; 2008) conceptualize the regional knowledge base as a critical regional asset setting the degrees of freedom for regional economic development, and implicitly influencing the combinations of exploration and exploitation of regionally based firms. In the next section we refine this construct, linking it to exploration and exploitation activities of firms.
COUPLING REGIONAL KNOWLEDGE BASE WITH FIRM’S EXPLORATION AND EXPLOITATION
In this section we define regional knowledge base, conceptualize two different dimensions and explore their role as determinants of exploration and exploitation activities of firms. Figure 1 depicts our proposed framework, including two moderating constructs, to be explored further on. 
------------------------------------------
Insert Figure 1 about here
      ------------------------------------------
Regional Knowledge Base 
The knowledge base of a region influences the extent to which different firms will be able to absorb and produce knowledge, and turn knowledge into marketable products. Cohen and Levinthal (1989, 1990) refer to this implicitly, arguing that before being absorbed and assimilated by organisations, knowledge needs to be present. In line with van Winden et al (2007), we define the knowledge base of a region by i) the presence and quality of specialized knowledge institutions in the region, such as universities and specialized research institutes, ii) the qualification level of the workforce and iii) a component of tacit and codified knowledge (Johnson and Lundvall, 2001) present in regionally based firms, namely in their R&D internal competences, but also in other rooted knowledge capabilities. 
The regional knowledge infrastructure can be a key asset for clustered firms in a certain region. Universities ‘produce’ new firm’s staff in the form of graduates, who are increasingly important to sense new external knowledge to the firm (technical and market) and provide fruitful combinations with the internal knowledge base of the firm; research institutes can be a valuable source of breakthroughs and incremental knowledge development potentially absorbed by firms trough several governance modes firm – university, like contracts, strategic partnerships or even equity participations (van Winden et al., 2008). 
On the other hand, the presence of flagship firms or knowledge institutes in a certain region is a key asset in the region’s knowledge base to the extend that they tend to assume the role of bridging organisations (Boschma, 2004; Giuliani, 2005) linking local firms with external (to the region) sources of knowledge, not only technological, but also market knowledge and internationalisation. According with the authors, these assets play an important role fostering knowledge and market networks in regionally based and clustered firms. Several studies suggest that there is a strong link between the knowledge base (as previously conceptualized), regional and firm competitiveness, namely reflected in economic growth and productivity increases (Mathiessen, Schwarz and Find, 2002; Glaeser, Schienkman and Shleifer, 1995). 
Asheim and Coenen (2006), when reflecting of on different types of regional innovation systems, distinguish between three types of knowledge base - Analytical (science, formalisation and breakthrough oriented, like in biotech), Synthetic (problem solving, process improving oriented, adaptation of well known technologies, like in mechanical engineering) and Symbolic (creation of cultural meaning, like in creative industries) – associating it with different innovative “traditions” and knowledge needs of firms and sectors. If symbolic knowledge is very particular of industries like media or advertising, growing technological and global market demands have however been implying that increasingly all sectors require, though at different extends, for analytical and synthetic knowledge, namely to foster exploration of new capabilities and exploitation of existing competences. However, different regions may have different potentials to offer different types of knowledge base. 
Deriving from Asheim and Coenen (2006), we explore below differences between analytical and synthetical knowledge bases in a region, and link it with firm´s exploration and exploitation activities. We consider however that the knowledge base of a region and its value fostering firm’s exploration and exploitation is contingent to the specific sector (s) where the firm plays (for example, strong knowledge institutions in health sciences present in a region are hardly useful for regionally based mechanical engineering firms). 
Analytical regional knowledge base. This type of knowledge base refers to knowledge creation processes based on formal and cognitive processes, often requiring analytical skills, scientific experimentation and a strong level of abstraction (Asheim and Coenen, 2006). Key players here tend to be university departments and R&D institutes, who participate actively in scientific discoveries.  Usually, firm potential partners tend to be few and easier to identify by them trough their very specific and scientific competences in the field. In many sectors, firms increasingly rely on links with research institutions for their exploration activities and creation of pre competitive knowledge. Many times these institutions, through international research networks, are privileged partners for firms willing to get in touch with different applications of technologies in other sectors worldwide, thus contributing for new applications and combinations for the firm, as a combination of new technologies and new market knowledge.
The joint development of new breakthroughs and explorative activities by firms and R&D institutes is very common in the pharma and biotech sectors but also increasingly in others, like for example in automotive, where the large players increasingly entail in joint explorative and pre competitive efforts with universities to discover new energy sources on new pollution reduction technologies. Recent research covering 5 different traditional manufacturing sectors (van Winden et al, 2008) has also showed that highly explorative firms tend to develop an important part of their basic research activities in close articulation between their internal R&D departments and regional knowledge institutions. Moreover, the R&D departments of these firms are usually constituted by graduates of the regional knowledge infrastructure. 
P1. The analytical regional knowledge base positively contributes to the exploration activity of a firm 
Synthetic regional knowledge base. In line with Asheim and Coenen (2006), this type of knowledge base refers to activities where innovation takes place mainly through the application of existing knowledge or by knowledge recombinations”. R&D endeavours are mainly applied research and recombinations of existing knowledge and in the design of tailor made solutions. R&D institutes many times take the role of interfaces university-industry, and are especially good in applying existing knowledge to specific needs and requests, in a practical and experimental fashion. Polytechnic schools are usually important sources of synthetic knowledge base, not only through research, but also by means of supply of intermediate and high-intermediate qualifications. The innovations generated are not likely to provoke new routines or new radical designs, but focus on incremental innovation and changes of products and processes.  Even in high tech sectors like biotechnology or aeronautics, incremental changes are needed, in order to tailor the solutions to specific existing markets or tastes. 
The presence of other firms in the region with diversified knowledge bases may also be an important component for a firm’s exploitation activities, giving rise to the possibility of new combinations with existing knowledge, through interaction with different partners. One illustrative example is the combination of different existing technologies towards the development of navigation systems, and the needs to cross information technologies with other competences. Also more traditional sectors, like textiles, wood processing or metal, can fill the role of “experimental field” for the exploitative endeavours of other sectors, and they can respond together to different innovation challenges (namely processes),  generating win-win situations.
P2. The synthetic regional knowledge base positively contributes to the exploitation activity of a firm 

MODERATOR EFFECTS: FIRM ABSORPTIVE CAPACITY AND REGIONAL INSTITUTIONAL INFRASTRUCTURE
We have previously presented and illustrated the mechanisms through which the regional knowledge base may favour exploration and exploitation innovation activities of firms. In this section we introduce two moderators of the previous depicted relationships that may constrain or lever the relationships between our constructs. At the firm level we introduce the well renewed construct of absorptive capacity from Cohen and Levinthal (1990), and, at the regional level, an institutional variable – regional institutional infrastructure – encompassing institutions (values, norms, social capital) and organizations supporting knowledge creation and innovation at the regional level, in the sense proposed by Cooke (2001) and Asheim and Coenen (2006). We theorize that, far from being a deterministic relation, and already considering sector contingencies, the influence of regional assets in firms’ exploration and exploitation capabilities is depend from the combined effect of the two moderators.
The Moderator Effect of Firm’s Absorptive Capacity
In order to benefit from the potentialities of the regional knowledge base for a firm´s exploration and exploitation abilities, as sources of external knowledge, firms need to be able to go trough a three steps process, as proposed by Cohen and Levinthal (1990: 128), “…recognise the value of new, external information, assimilate it, and apply it to commercial ends.”, an ability called absorptive capacity. The construct has been reconceptualized by Zahra and George (2002) and by Todorova and Durisin (2007), but maintains that absorptive capacity is a critical capability of firms in order to develop and capture value from new and present knowledge to the firm and to integrate it towards exploration and exploitation.  
On the firm level, absorptive capacity is identified in the literature as a key capability to absorb knowledge from external sources to the firm. Van den Bosch et al (1999) stresses that firms with higher absorptive capacity are more proactive towards the identification and exploration outside firms´ knowledge environment, thus more capable of entailing with new combination making use of external sources of available knowledge. 
Deriving from this influential concept, the recent work of Giuliani (2003; 2005) on the development of geographically concentrated firms introduces the concept of cluster absorptive capacity, dependent on the individual absorptive capacity of firms in the cluster. Deriving from empirical evidence of clusters in developing and develop economies, she recognised that the different knowledge bases of firms in the same geographical agglomeration determine to a large extend their capacity to benefit from the knowledge and innovative capabilities present in the geographical agglomerations. This process in path dependent and the capacity to explore and exploit regional knowledge is firm selective. 
Thus, in order to benefit from regional knowledge, firms need to have a certain portfolio and threshold of capabilities, which are not exclusively achieved and accumulated through R&D efforts, but depend much more on organisational antecedents (Jansen, van den Bosch and Volberba, 2005). Examples are the capacity for knowledge search, selecting valuable information out of many possible alternatives, identifying trends and tastes, ability to integrate and connect knowledge through different firm organisational units, etc.  The need for this selection and sensing capabilities is likely to be higher for absorbing knowledge and select business partners conducive to exploitation endeavours, since the number of possible partners tends to be potentially higher. Thus, in the same region there will coexist firms with much differentiated knowledge bases and with different potential to explore and exploit through the available regional assets. 
The previous work refutes the Marshallian assumptions that inspired much of the previous work on clusters and automatic advantages of firm co-location, namely the premise that “knowledge is in the air”, as an open access externality, ready to be used by every firm in a regionally bounded setting. Firms differ strongly in this ability, and thus on the possibilities to take the most out of regional knowledge base for their exploration and exploitation activities.
P3. A firm’s absorptive capacity positively moderates its ability to benefit from the analytical regional knowledge base for its exploration activities
P4. A firm’s absorptive capacity positively moderates its ability to benefit from the synthetical regional knowledge base for its exploitation activities
The Moderator Effect of the Regional Institutional Infrastructure 
The work on clusters and regional innovation systems, influenced by the institutional theory of Willianson (1987) and North (1990) widely used in institutional economics, transversally attributed a key role to institutional variables (values, laws, norms, social capital, etc.) in process of knowledge transfer and interaction between firms in regional settings. Our argument is that the capability of a localized firm to benefit from the different components of the regional knowledge base and the influence they may play in its exploration and exploitation activities is positively moderated by the presence in the region of an “…institutional infrastructure supporting innovation within the production structure of a region.” (Asheim and Gertler, 2005, p. 299-300). The presence of this infrastructure is also contingent to specific productive systems, since it may be very well developed and appropriated in specific sectors, but lacking in others (for example, with power social capital, lower historic of interaction  and lack of supportive organisations). However, where it is on play, as pointed by Nooteboom (2004: 6), it may sharply reduce firm specific investments in cluster and network relations, like in finding  “…who is who in the network, getting embedded in local reputation systems and social foundations of trust, and gaining social legitimacy”.   
According with the evolutionist perspective of regional competitiveness (Boschma, 2004), regions have accumulated institutional environments (rules, norms, values) that affect the intensity and nature of relations within the region, and the degree of interactive learning and the capacity to upgrade and transform in order to develop new knowledge and activities. In this evolutionary approach, the performance of a cluster or a region depends on the effectiveness of knowledge transfer and interactive learning. The various mechanisms that co-ordinate these forms of interaction (markets, network relationships, or intra-firm networks), are deeply embedded in a specific institutional environment (Boschma, 2004). The environment can be conducive to innovation and dynamics (for instance when shared norms and mutual trust among cluster actors leads to risk-taking behaviour and experimentation), but it can also hamper firms´ interaction for knowledge creation and joint innovation (when there is a low degree of social capital that does not stimulate networking or hampers effective market transactions). Evolutionists see thus development of firm clusters and regions over time as the result of a co-evolvement of the regional specific knowledge and economic base on the one hand, and the institutional environment on the other. 
The regional institutional infrastructure may also include local and regional development agencies, training institutes and all sorts of intermediary organisations that facilitate firm networks, namely, in words of Mesquita (2007), through their action as “trust facilitators”. Mesquita (2007) argues that in competitive environments, like in geographically clustered firms, trust between firms needs to be constantly rebuilt, since the natural competitive process may lead to a process of distrust and non collaboration. Thus, in order for firms to keep the benefits of co-location and interaction towards innovation, the action of “trust facilitators” may play a decisive role. When there is the need to reduce cognitive distance for certain transactions or temporary joint innovation projects, like for instance between firms in traditional manufacturing sectors and academia, the presence of “language decoders” and trustworthy third parties play a decisive role to enhance trust and facilitate the interaction between internal firm resources and external partners towards exploration of new knowledge and recombination of existing technologies (Carvalho, in press).
Also relevant to foster alignment and explorative/exploitative combinations and knowledge regional base are typical national institutions that impact the region, such as national legislation, labour law or tax systems, which according with Figueiredo (2007) and van Winden (2007) may severely hamper the alignment between regional assets and firms exploration and exploitation combinations. On example is the system of incentives for the scientific career, which in many countries penalize cooperation with the private sector, and, thus the potential of firms for developing new knowledge, recombining existing knowledge, as well as the alignment between the regional economic base and the regional knowledge production in academic institutions, both analytical and synthetically (Asheim and Coenen, 2006). 
P5. A region’s innovation system’s infrastructure positively moderates a firm’s ability to use the region’s analytical knowledge base for its exploration activities.   




In the previous sections, linking theories from different fields, namely management studies and economic geography, we developed a multilevel theoretical framework exploring the interplay between regional knowledge assets and firm’s exploration and exploitation activities. 
We argued that the possibility of firms to benefit from the knowledge regional assets in the place where it locates, for creation of new knowledge and exploration of existing one, already considering sector contingencies, is dependent on the interplay between two moderator effects, at the firm and at the regional level. At the firm level we introduced the firm’s absorptive capacity (Cohen and Levinthal, 1990), as the capacity of a firm to recognize, assimilate and explore the knowledge available in the region; at the regional level, we introduced a construct of “regional institutional infrastructure”, in line with the institutional argument of the regional innovation systems literature (Cooke, 2001; Asheim and Gertler, 2005), representing the institutional and organizational endowments of the region, acting as a facilitator or blockade of interaction between regional knowledge assets and firms´ exploration and exploitation innovative activities. 
Theoretical Contributions
Through the development and elaboration of a multilevel theoretical framework, linking constructs from different research fields, we contributed to extend the cross fertilization between management studies, economic geography and regional studies. Although important advances have recently been achieved trough the crossing of the research fields (Boschma, 2005; Giuliani, 2005), the paper contributes to shed new light on the interplay between regional level assets and firm’s strategic learning capabilities, trough the exploration and exploitation constructs.
Adopting the view of Benner and Tushman (2003) that both exploration and exploitation encompass innovation and learning (though at different levels of knowledge and market novelty),  the paper argued that the evaluation of explorative and exploitative efforts of a firm should take in consideration their joint activities with other firms and organisations (Nooteboom, 1999) in an “open exploration and exploitation” fashion (Chesbrought, 2003). The former construct has room to be refined, but we believe that this consideration brings reality to the process of exploration and exploitation of firms, in a context where the boundaries between firm’s internal and joint innovative efforts are increasingly indistinct. Moreover, the paper contributes to add new antecedents of firms’ exploration and exploitation, as well as new contextual moderators of the relation, like the regional institutional and organisational infrastructure.
For the field of economic geography and regional studies, our framework calls the attention to the relevance of understanding regional development and firms’ competitiveness through a sharper lens. As Giuliani (2005) points out, the majority of the research on the regional innovation process and clusters tends to consider firms as entities with homogeneous knowledge bases, and equal capacity to absorb the knowledge present in the region or in specific clusters, conceptualized by the mainstream literature as an externality available to all the “members” of the cluster. Contrarily, our framework suggests that firms have different capacities to benefit from the knowledge available; moreover, knowledge that is relevant for firm’s explorative activities tends to be different than the knowledge for incremental and exploitative innovation, and it may have different regional “suppliers”, including namely firms and R&D institutes.
Implications for Management and Public Policy
Introducing elements on the side of the firm and on the regional side, the proposed framework yields implications both for managers and for regional authorities.
For managers, our framework suggests that certain specific knowledge assets present in different regions may be relevant for firms´ explorative and exploitative activities, calling for special attention in the development of sensing mechanisms to identify it, the first step in the process of absorptive capacity. However, managers should be aware that even if relevant knowledge is regionally available (technological and market), the institutional context may not be the most favourable, imposing limits and boundaries to knowledge access; on the other hand trust mechanisms, institutions and intermediate organizations, namely trough knowledge brokers and mediators, may facilitate knowledge access. 
For regions, namely for their autorities and institutions, our analysis yields important conclusions in terms of cluster policy and supportive economic development measures. More than investing in generic policies and cluster platforms, regions should put at service mechanisms of trust facilitation and institutional brokers, to bridge the actors and institutions in the process of knowledge supply (many times closed in university research departments) and specific demands of firms. Moreover, measures towards enhancing firm’s absorptive capacity and other organizational endowments are likely to contribute to a better match between knowledge production and economic uses. The generic cluster policies should bear in mind different exploitation and exploration needs of firms, as well as different sectoral contingencies. 

Limitations and Needs for Further Research
Although the proposed framework contributes to enrich the knowledge on the interplay between regional knowledge base and firms´s exploration and exploitation activities, it has noteworthy limitations. 
On one hand, although we refer both technological and market knowledge as relevant for exploration and exploitation activities, the conceptualization of exploration and exploitation is still relatively narrow and puts its focus mainly on the supply side of the relationship exploration-exploitation, giving limited attention to the demand dimension of the constructs and to market exploration and exploitation, as recently conceptualized by Sidhu et al (2007). This issue requires further conceptualization, namely towards a more strict identification of different regional assets through which firms may achieve both dimensions of the exploration-exploitation construct.
On the other hand, our analysis considers firm’s exploration and exploitation efforts independently and do not conceptualize on the possible interplay and balance between them (Gupta et al, 2006). Further work should definitely elaborate on this interplay, namely how do regional assets can be combined towards firm ambidexterity. This further conceptualization may give rise to the definition and determinants of ambidexterity not only at the firm-region level, but also at the cluster level, a promising concept with strong theoretical and practical value. It would also be interesting to analysis to which extend exploration and exploitation at the cluster level can be separated in time, and how regional assets can determine and be combined towards that aim.      
Still focusing on conceptualization limitations, there is room to further conceptualize on the different dimensions of the regional knowledge base, and to explore other links with exploration and exploitation activities of firms. Although we acknowledge sectoral contingencies to the relevance of the knowledge base to firms´ exploration and exploitation activities, there is also room for further conceptualization. This is relevant in order to take to the analysis the role of combinations between regional firms with different knowledge bases, which may bring exploitative results for one firm, but also explorative results for other, in the same network.
Moreover, the proposed conceptual framework needs empirical testing efforts. Thus, it would be interesting namely to verify the theory proposed in different regions worldwide, in developed and developing economies, and encompassing firms from diversified sectors, in order to control for the possible variance of situations.  
The framework represents theoretical insights combining the firm and the regional level. If it provides for a broad conceptualization on the influence of regional assets on exploration and exploitation activities of firms, it does that on the expenses of an identification of sectoral specificities – there is room to fine tune the framework considering different sector characteristics and aggregations (for example, manufacturing industries versus services; sectors with stable versus turbulent knowledge creation, etc.). Moreover, further research could shed more light on the different types of “absorptive capacity” needed to absorb different types of regional assets, namely analytical and synthetic knowledge base and the knowledge embedded in the economic base.  
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FIGURE 1
Regional Level Determinants of firms´ Exploration and Exploitation
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